that high circulating levels of isoniazid based on this inherited metabolic variation induce neuropathy, as do the high levels of circulating nitrofurantoin sometimes encountered in the chemotherapy of chronic kidney infections in the presence of renal failure. But in the case of isoniazid the genetically determined basis of the toxic circulating levels is especially remarkable, and may have implications for other kinds of poisoning where familial susceptibility has been observed. Thalidomide neuropathy is an example from the field under discussion.
Other types of toxic neuropathy are at present the subject of active biochemical study, though the results so far obtained have thrown less light on the general problems concerned than in the two instances mentioned above. Morphological and physiological investigations present fewer intrinsic difficulties than attempts to unravel chemical pathogenesis, especially since we have so little certain knowledge of the intimate chemistry of the normal peripheral nervous system, but the biochemical approach undoubtedly has greater potentialities in relation both to aetiology and to ultimate therapeutic possibilities.
Summary
Although polyneuritis is usually regarded as a disorder of nerve fibres, these fibres are in fact the long processes of neurones situated in the spinal cord and posterior root ganglia. Some polyneuritic lesions primarily affect the nerve fibre at intervals along its length. In others peripheral dying back of the fibre results from damage to the neurone itself. In a third group its myelin sheath is disproportionately affected.
The current contributions of electrophysiological investigation, tissue biopsy, and animal experiment to the study of peripheral nerve lesions are discussed, and a brief account is given of the application of concepts drawn from these fields to some of the commoner clinical forms of neuropathy.
Bones from various localities in Britain have been analysed for their content of strontium-90 since 1955. The results have been reported by Bryant and co-workers (1957 , 1958a , 1958b , 1959a , 1959b , 1959c , Arden et al. 1960 , and more recently by the Medical Research Council (1960-6) . At intervals the results have been surveyed, and, in the light of what is known about the contamination of the " national diet " (Agricultural Research Council, 1959-65) , deductions have been made about turnover of strontium in bone (Bailey, Bryant, and Loutit, 1960; Loutit, 1961, 1964) .
This communication is concerned particularly with new data derived since the considerable increase in fall-out following the 1961-2 nuclear-weapon detonations in the atmosphere.
Materials and Analytical Methods
The standard bone for assay in the national series has been the femur. However, for infants, as it has been shown that there is no difference in concentration of strontium-90 among different bones (Bryant and Loutit, 1961) , any bone made available by the pathologist has been welcomed. Whenever possible the femur, whole or as a longitudinal section, has been used, and, less frequently, upper or lower sections. Occasionally other bones from adolescents have been supplied and analysed.
In addition, smaller surveys have been made on bones (vertebrae) collected on a more systematic basis in London in 1961 (Bartlctt, Bryant, and Loutit, 1963 (Bartlett, Fletcher, and Loutit, 1966 .
The method for assay of strontium-90 in bone after thermal ashing at 7000 C. has continued to depend upon the preferential solution of calcium by fuming nitric acid and the removal of barium and radium to isolate the strontium. In appropriate cases the yttrium-90 daughter is separated. The activity of the strontium and yttrium is measured by using geiger counters arranged in anticoincidence with an overall background of less than 1 count per minute. The natural strontium content is determined spectrographically, but for samples arising from the beginning of 1964 a preliminary separation of strontium from calcium by cation-exchange chromatography has been introduced. The methods have been published elsewhere (Bryant, Morgan, and Spicer, 1959a; Webb and Wordingham, 1963 The time taken to reach the maximum concentration was short. In previous discussions (Bryant and Loutit, 1961 and Loutit, , 1964 Previously (Bryant and Loutit, 1961, 1964) 
Variation within Skeleton
During the period few analyses were made of multiple bones from the same subject. These few are recorded in Table III. The three adults all had gross disease of the bone or bonemarrow, so that these results are of little general significance. The figures for children and adolescents are in conformity with the previous scanty observations that the differences between bones in young children are inconspicuous and in adolescents considerably less than in adults. Additionally, on 32 occasions the femur supplied was separated into upper and lower extremities and shaft (cf. Bryant and Loutit, 1961) , and these portions were analysed separately. The results are given in summary in Table IV. Hitherto the numbers of femurs so analysed were sufficient only to give the pattern in adults, which conformed to that in the foul samples reported in the final column of Table IV namely, the upper extremity having about twice the concentration of strontium-90 and the shaft about two-thirds that of the femur as a whole. The pattem in children and adolescents was less clear owing to paucity of samples, but was certainly in conformity with the results in Table IV -namely, that there is little difference between the two extremities, in each of which the strontium-90 is about 15% higher than the whole femur, whereas the concentration in the shaft is about 10 % lower than in whole femur. There appears from these results to be no trend with age in growing subjects; the pattern is the same in each group, but quite different from that in adults.
Results in West London Series
Adults.-The one striking difference between results in this series and the national series is shown in Table V , the 
Adult Bone
Effort has been concentrated in the national series on analysing bones from growing subjects. Thus only few observations have been made on adults.
The observed mean values of 0.32, 0.54, and 0.5 for 12, 15, and 9 samples of femur respectively in 1962, 1963, and 1964 are still in accord with previous estimates of a mean " rate of replacement " of pre-existing strontium in femora with current dietary strontium calculated as 1.6%, range 1.1-2.6%, per year (Bryant and Loutit, 1961 ) and 2.9%, range 1.2-5.6% (Bryant and Loutit, 1964) . These are underestimates of the average rate for the whole skeleton.
In the U.K. no analyses have been made on whole cadavers. Between 1950 and 1959 Kulp and Schulert (1962) Loutit, 1961 Loutit, , 1964 limited data were given for concentration of strontium-90 in multiple bones from the same subjects. Then duly low values. These observations conform with present views that do not favour the Albright hypothesis relating osteoporosis to impaired osteogenesis (Albright et al., 1941 ).
Children and Adolescents
The previous calculations of rate of replacement Loutit, 1961, 1964) , whether for children and adolescents or adults, have been questioned because they were based on considerations of specific activity-90Sr/mg. Sr. It is admitted that there is appreciable local variation in stable strontium (Mole, 1965) and that strontium is not itself controlled homoeostatically as is calcium.
The alternative methods of calculation involve strontium: calcium relationships and the much used and abused observed ratio of Comar et al. (1956) . Effectively the observed ratio Sr/Ca die is a measure under certain defined conditions of the total discrimination by the body against strontium in favour of calcium. The abuse of observed ratio consists in applying it under conditions other than those defined by Comar et al. Rivera (1963) adapted a formula from Kulp and Schulert (1962) to calculate the best values of both observed ratio and the " rate of exchange "-that is, " rate of replacement " in our terminology-of bone and dietary strontium-90. Rivera (1958a) . Since the ratio of the 9"Sr/Ca ratios, milk products: non-milk products, is approximately 1: 1, and, as the amounts and distribution of non-milk products in diets of infants and children are inconstant and uncertain, it was assumed that values for the national diet (see Table VI ) could be applied. (Some justification for this is derived from calculations in Bryant and Loutit, 1961) . Thus over the longer term in the U.K. the lagged correlation gave a better fit with the more limited data for the American cities.
It is doubtful if the observed ratio concept has any validity in a changing situation. Therefore, to avoid its use, another formula, which considers strontium-90 only, was used, namely:
[0Sr]n = (1-p') [`9Sr] i +P(1-p")D where the new symbols are:
[r"Sr]n~l and ["Sr]5 denote body content of strontium-90 at the end of (n-l)th and nth year of age-that is, calcium content assumed for age (Mitchell et al., 1945) x observed mean "1Sr/Ca concentration in femora.
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P is the fraction of ingested "Sr absorbed by the gut from the diet. p" is the fraction of the absorbed dietary "Sr of the year excreted during the year. D is the "Sr ingested in a year-derived from an assumed intake of 365 g. Ca x "Sr/Ca ratio of diet. Experience shows that there is a lag of about 6 to 12 months before bone reflects a rise or fall in the "Sr/Ca value of the national diet. Therefore, for the "Sr/Ca ratio used to derive D a mean of the current and previous years' values was taken (see Table VI ). Values of (p') and P(l-p") were estimated by the method of least squares and are given in Table VII.'   TABLE VII The values obtained in this way, relating to the experience of eight years, suggest a remarkably uniform performance. Each year from the ages of 1 to 9 about half the existing body burden of strontium-90 is apparently lost. After that the fraction lost falls to 0.1 to 0.2 per year, apart from the final value. Throughout infancy and adolescence the calculations indicate a remarkably constant retention at the end of each year of about 7% of that year's dietary intake.
Necessarily, there are uncertainties about such calculations. The postulated daily intake of 1 g. Ca at each age is at best only an approximation based on indirect data, but is a reasonable and standard assumption. The deduction of body burden rests on the few observations of Mitchell et al. (1945) for body calcium in American subjects. This assumed calcium burden is multiplied by the observed 9°Sr/Ca ratio in femora. This ratio is certainly not representative of total skeleton in adults (see above). Nevertheless, Table IV shows that in adolescents compared with adults there are only small differences in concentration between the actively growing extremities of the bone and the main bulk, the shaft. Thus the whole femur is likely to give only a small underestimate in adolescents of mean skeletal concentration. For these and other reasons no standard deviations which might be adduced for the derived values of p' and P(1-p") are quoted. Finally, the small annual radioactive decay of strontium-90 (TI -28y) has been neglected.
Infants
It would be of physiological interest to assess turnover or replacement of strontium-90 perhaps month by month in the bones of infants less than a year old. However, the method used for children, while admissible in principle, is much more difficult to apply in practice. First, the diet of infants appears from the surveys (Durnin, unpublished) to be extraordinarily variable, certainly in S.W. Scotland, and probably in Britain. This could account for the wide range of values in young infants (see Fig. 3 ). Secondly, contamination of milk is a variable from month to month within most years (Agricultural Research Council reports) , so that unless the source of this main constituent of diet-currently produced freshmilkordried milk-is known, the calculation becomes uncertain. Observations in individual infants by the metabolic balance method (Lough et al., 1963; Straub, personal communication) suggest that there is on average little total discrimination between strontium and calcium in that the observed ratio 9'Sr/Ca retained "'Sr/Ca diet-= 1. However, the errors of the balance method-retention being assessed as a difference of two large numbers and the particular difficulties associated with small activities of strontium-90-may have introduced bias. It is difficult to see how the marked differences found in survey between actual bone and presumed diet values could be resolved if discrimination of strontium and calcium were virtually absent. Indeed, short-term balance studies in infants reported from Harwell (Harrison et al., 1965) show that the Sr/Ca ratio in urine is several times that in diet, indicative of renal discrimination. The situation is entirely understandable if bone in the infant were resorbed in remodelling after a half-life of weeks or months. The strontium and calcium of the resorbed bone when in the circulation would then be subject to repeated chance of renal discrimination.
£ An error of x % in estimating D has no effect on p', but P(I -p-, would need to be multiplied by 100/(100+ x ).
Newborn
The values given in Table I support previous observations in man and experiments on animals that strontium-90 in neonatal bone is about one-tenth the concentration in maternal diet, indicative of maternal-foetal discrimination of strontium and calcium across the placenta.
The values are also in accord with geographic expectation except in so far as groups of samples from within the London area show significant differences. Differences between mortuaries in exogenous contamination could obviously be one factor; channels of food distribution, especially milk within a large metropolis, could be another; notoriously, London is an obstetric haven with accommodating addresses for unmarried mothers from the provinces, but the principal reason may well be the small numbers within the groups.
Summary
The results of analysis of human bone for strontium-90 in 1962-4 Intestinal biopsy now affords an important criterion for the diagnosis of the disease. The presence of mucosal changes has been noted in a variety of diseases, but a severe lesion (flat n.ucosa) is usually a feature of coeliac disease if tropical sprue has been excluded (Fone et al., 1960; Rubin et al., 1960a; Girdwood et al., 1961 ; Cooke et al., 1963) . Adult coeliac disease being the only recognized condition that responds to a gluten-free diet, the demonstration of the characteristic mucosal iesion and a favourable response to dietary therapy with relapse on reintroduction of gluten into the diet provide between them a fairly accurate basis for its diagnosis. The present study aims to report seven cases of adult coeliac jisease occurring in the tropics.
Material and Methods
This study was conducted at Irwin Hospital, New Delhi. Seven cases of suspected coeliac disease were investigated and followed from 3 to 30 months while they were on a gluten-,.rz diet.
The patients were investigated by three-day quandtatdve determinations of stool fat (van de Kamer et at., 1949) , the D-xylose test as described by Santini et al. (1961) , a baritmmeal follow-through study with a non-flocculable barium 3tIS-pension, and small-bowel biopsy performed by means of a Crosby capsule (Crosby and Kugler, 1957) before and at intervals after the gluten-free diet was begun. Three grades were recognized in the histological evaluation of the biopsy specimens. Grade I consisted of mild-to-moderate changes.
characterized by the irregularity of the surface epithelium, increased cellular infiltration of the lamina propria, and stunting of villous height. In grade 2 these changes were more advanced (partial villous atrophy), and grade 3 was characterized by subtotal villous atrophy, glandular hypertrophy, marked round-cell infiltration of the lamina propria, and epithelial cell degenera- 
Results
Details of the seven cases are given in the Table. In hwv cases the disease started in childhood and continued wih remissions and exacerbations up to adulthood. In one patient (Case 7) there was a possible positive family history in thai one of his elder sisters had died of chronic diarrhoea. All except two patients (Cases 2 and 4) were stunted in growth They came to hospital either because of troublesome diarrhoea or because of stunted growth. All seven complained of weakness and loss of weight and were having diarrhoea of varying severity. Abdominal distension was noted by four, symptoms of anaemia by two, and stomatitis by four. A history of tetatn was elicited in only one patient, and none had paraesthesiae. a bleeding tendency, bone pains, or oedema over the feet.
Response to a Gluten-free Diet Clinical
To give a fair trial to this sort of therapy it is important to eliminate completely wheat, barley, oats, and their products from the diet. Strict adherence to the prescribed diet is necessary for judging the success of diet therapy. After six weeks
